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8  8  11  1® 


Several  hundred  new  secondary  logL^  value* ,  obtained  by  correlation  with 
published  data,  are  presented  in  this  report.  Additionally,  there  are  35 
secondary  logL^  values  froa  data  obtained  experimentally  on  Apiexon  L,  by 
the  gaa^'chromatog  raphic  method  and  26  new  logL1^  values  determined 


directly  on  hexadc 


These  are  all  collected  in  Section  1. 


that  vc  have  an  extended  aet  of  oaraaet 


have  repeated  the 


regreaaions  on  the  La f fort  data  aet  ftW'somm  lM/iolutes  Ato  obtain  final 
equations  in  terms  of  the  Mjcetfeters  (&£,  mni  vj^or  l)»g LlJj .  There 

still  remains  the  neotflem  that  a  positive,  statistically]  significant 


coefficient  of  (g^  is  found  for  liquid  phases^  tjiat  hpve  no  acidic 
property.  A  start  has  been  made  on  replacing  the  formalism  by  the 

dipole  moment,  and  regressions  on  this  basis  are  set  out  in  Section  2.  <^Tl) 
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SECTION  l 


In  the  previous  reports,  we  started  to  eaaaine  the  characterisation  of 
•oue  solvent  phases  using  equation  (1)  or  equation  (2),  or  soae  variant  of 
these  equations  in  which  solute  dipole  eo stent  could  replace  s‘.  In 

equations  (l)  and  (2),  the  solute  paraaeters  are  6,  **,  ,  0^,  v2  and 

logL1®.  Although  we  have  found,  in  practice,  that  equation  (2)  nearly 
always  yields  better  results  than  does  equation(l),  there  is  one  drawback 
to  the  use  of  equation  (2).  Paraaeters  6,  **,  and  fl^  are  now  known  for 
literally  hundreds  of  solutes  and  paraaMter  eatiaation  rules  can  be 
constructed  so  that  further  values  can  be  deduced.  The  V2  paraaeters  in 
equation  (1)  can  be  taken  as  either  the  intrinsic  voluae  Vj  or  the 
characteristic  voluae  Vx,  either  of  which  can  be  calculated  Cor  any  solute 
of  known  cheaical  structure.  Hence  equation  (l)  can  be  applied  to  a  vast 
range  of  solutes.  Unlike  equation  (1),  equation  (2)  is  restricted  to 

chose  solutes  for  which  logt*^  values  are  eaperiaentally  available  (240) 
or  for  which  values  can  be  estisMted,  chat  is  a  total  of  not  aore  chan 
300.  Although  this  is  a  rather  large  data  base,  it  is  stuch  less  than  that 
for  the  ocher  paraaeters  in  equation  (1)  and  (2).  Hence  the  drawback  of 
equation  (2)  is  that  lack  of  data  on  logL^  values  will  restrict  the  use 
of  this  potentially  very  useful  equation. 

SP  -  C  ♦  s.*j  ♦  a.*2  ♦  b.0j  ♦  a.Vj 

SP  *  C  ♦  e.«“  ♦  a.«2  ♦  b.Pj  ♦  l.logL16 

The  purpose  of  the  first  part  of  this  report  is  to  tabulate  several 

hundred  new  loglA*  values  obtained  froa  secondary  sources  and  to  show  how 


(1) 

(2) 


Cheep  secondary  values  have  been  obtained.  Additionally!  we  have  carried 
on  with  our  prograaae  of  determination  of  logL^  values  directly.  As  a 
result  of  this  activity!  we  now  have  available  a one  700  logL^  values  thus 
bringing  Che  log  L*'*’  data  base  up  to  or  exceeding  the  level  of  the  data 
base  for  the  other  paraaeters  in  equations  (l)  and  (2). 


Correlation  of  published  retention  data  in  the  fora  of  log  relative 
retention  tiaee,  retention  indices  (I),  or  log  retention  volunes  with 
log provides  equations,  froa  which  further  logL^  values  can  be 
obtained. 

log  (relative  retention  tine,  or  volune)  ■  l.logL16  ♦  CONSTANT  (1) 

or  alternatively: 

I  -  l.logL16  ♦  CONSTANT  (2) 

Using  the  coefficient  1  and  the  constant,  secondary  values  of  logL16  (that 
ia  values  which  are  not  directly  measured  on  hexadecane  at  298K)  can  be 
calculated.  The  values  obtained  can  be  seaweed  to  be  fairly  accurate  if  a 
nun bar  of  conditions  are  net :• 

a)  The  correlation  of  logL^  and  the  published  data  aust  be  good, 
r>0.99,  and  the  standard  deviation  swat  be  low. 

b)  The  published  chromatographic  data  asist  be  neasured  on  a  non- polar 
hydrocarbon  stationary  phase,  eiallar  to  haasdeeine. 

c)  The  data  has  to  all  be  neasured  at  the  sane  tenperature  and 
preferably  be  as  near  to  291.1)1  as  possible. 


U  is  useful  to  carry  out  s  pro  1  ini  nary  plot  by  hand  of  data  against 


lo|L^,  Co  thaw  compound*  which  are  outliers,  or  to  show  if  different 
correlations  are  needed  for  different  classes  of  compound.  For  exaaple, 
two  separate  equations  were  set  up  for  retention  indices  (I)  on  Apieson  L 
at  403*C,  see  Table  3  and  4. 

In  a  nuaber  of  cases,  outliers  were  observed  on  plots  of  retention  data 
against  log and  were  further  exaained  as  follows.  For  a  homologous 
aeries,  or  for  a  series  of  structurally  related  coapounds,  plots  of  logL^ 
against  logP  or  of  retention  data  against  logP  are  always  excellent 
straight  lines,  where  P  is  the  solute  vapor  pressure  at  298K.  Use  of 
these  logP  plots  showed  in  all  cases  exaained  that  the  retention  data  as 
reported  were  inaccurate  (possibly  due  to  trivial  errors  such  as 
aiaprinta,  etc). 

The  logl.16  values  are  presented  in  Tables  as  follows:- 

Table  1  Experimentally  determined  log L*'6  velues  on  hexadecane  at  298K. 

Table  2  Secondary  logL^  values  from  experimentally  determined 
retention  tiaea  on  Apieson  L  at  298K. 

Table  3-M>  Secondary  logL^  values  from  published  data. 


fc(wrintil 


togL1^  value*  were  deterained  on  hexadecane  in  exactly  the  aaae  way  aa 
that  described  in  Progreaa  Report  l,  at  298. IS  on  a  atationary  phaae  of 
hexadecane  by  the  gaa-chroaatographic  aethod.  Result*  are  given  in 
Table  1. 

Relative  retention  tiaea  were  deterained  on  Apiexon  L  et  the  standard 
taaperature  of  298. 15K.  A  short  coluan  was  used  of  length  SO  ca  and 
internal  diaawter  2  aa,  containing  2SZ  W/W  of  Apiexon  L  on  chroaoaorb  WHP, 
and  ralativa  retention  tiaea  were  obtained  for  other  solute*  using  a  flane 
ionisation  detector.  Log  (relative  retention  tiae)  was  correlated  against 
logL^  and  secondary  logL^  Valuea  are  given  in  Table  2. 


mu  1 


Further  value a  of  loglr®  obtained  on  bezadecane  at  298  K, 


iaoprene 

2.086 

2-butyne 

1.856 

l-broaopentane 

3.611 

l-iodob»tane 

3.573 

1 , 3-dichloropropane 

3.194 

1,4-dichlorobutane 

3.775 

benzyl  broaide 

4.283 

phenyl  acetylene 

3.715 

4-chlorotoluene 

4.194 

trana-B-nitroetyrene 

3.181 

furan 

1.830 

furfural 

3.262 

benzyl  acetate 

4.991 

valeronicrile 

3.057 

2*Me-2-butanol 

2.630 

3-Me-l-butanol 

3.011 

cyclopentanol 

3.270 

allyl  alcohol 

1.960 

crotyl  alcohol 

2.610 

pentaf luoropheno 1 

4.330 

4-f luorophenol 

3.904 

thiophene 

2.784 

2-Me- thiophene 

3.302 

2 , 5-diHe- thiophene 

3.806 

thiophenol 

4.118 

diaethyl  diaulphide 

3.112 

mu  2 


f  r»  Apicnon  L  at  298  K 


Seconder y  value*  of  loglA6 
(eaperiaaatally  dot  a  rained). 


Correlation  aquation:  Log  (Rotative  Retention  Tiae)  -  1.037  LogL^  -  3.705 
r  “  0.9949  *d  ■  0.09  n  ■  23 


2-octene 

3.59 

1 •decane 

4.42 

l(2,3«4-tetraMe-hencene 

5.15 

N,M-diethylaniline 

5.38 

i-butyl  ether 

3.42 

2,6-diMe-aniaole 

4.64 

di - i -Pr-ae thy lphos phone te 

4.61 

o-isopropy 1- t-buty If luoro- 

3-Me-2-butanone 

2.66 

phosphonate 

4.08 

2,4-diMe-3-pentanone 

3.32 

di-i-Pr  phosphite 

4.37 

3- none none 

4.73 

triethyl  phosphate 

4.75 

5-nonanone 

4.64 

2-chloroethylethyl sulphide 

4.01 

2 i 6-d iHe-4-hep tanone 

4.18 

2-chloroethyl propyl  sulphide 

4.44 

2-chloroethyl butyl  sulphide 

4.89 

■ethyl- triaethylacetate 

2.91 

t — Bu^Sj 

4.85 

aethyl-2-aethylbutanoate 

3.22 

diethyl  aalonate 

4.37 

diethyl  nethyl aalonate 

4.50 

diethyl  ethylaalonate 

4.85 

diethyl  euccinate 

4.89 

diaethyl  glutarate 

4.69 

diethyl  fuaurate 

5.01 

2(-diaethylaaino)ethyl  aethaerylate  4.59 

diaethyl  cbloroaalonate 

4.26 

diethyl  ehloroaalonate 

4.88 

ethyl  acetoecetate 

3.84 

■ethyl  cyanoacetate 

3.53 

ethyl  cyanoaeetate 

3.85 

TAILS  3 


Secondary  valuaa  of  b|L^  froa  Apieaon  L  at  A03K  (raf .  1) 


Correlation  equation  1/1000  ■  0.202  IogL^  ♦  0.071 
r  -  0.9977  ad  -  0.012  n  -  44 


2 -Me- 1 -butene 

2.12 

2-Me-l-propyl  propanoate 

3.65 

3-He-l-butene 

1.87 

2-Me-2-propyl  propanoate 

3.24 

2-Me-2-butene 

2.25 

pentyl  propanoate 

4.35 

t  rana-4-Me-2-pentene 

2.42 

3-Me-l-butyl  propanoate 

4.17 

cie-4-Me-2-pentene 

2.42 

propyl  butanoate 

3.81 

iaoprene 

2.19 

2-propyl  butanoate 

3.48 

butyl  butanoate 

4.30 

diaoyl  ether 

4.86 

2-butyl  butanoate 

3.99 

2-Me-l-propyl  butanoate 

4.10 

S-Me-2-hexanone 

3.67 

2-Me-2-propyl  butanoate 

3.68 

2 ,4-diMe-2-pentanone 

3-39 

pentyl  butanoate 

4.79 

S-nonanone 

4.77 

3-Me-l-butyl  butanoate 

4.61 

2 , 6-diNe- 2-heptanone 

4.28 

■ethyl  iaobutanoate 

2.67 

6-undecanone 

5.74 

ethyl  iaobutanoate 

3.08 

propyl  iaobutanoate 

3.56 

propyl  foraate 

2.49 

2-propyl  iaobutanoate 

3.23 

2-propyl  fonaate 

2.25 

butyl  iaobutanoate 

4.07 

2-butyl  foraate 

2.77 

2-butyl  iaobutanoate 

3.75 

2-Me-l-propyl  fonaate 

2.83 

2-Me-l-propyl  iaobutanoate 

3.88 

2-He-2-propyl  formate 

2.56 

2-Me-l-propyl  iaobutanoate 

3.43 

pentyl  foraate 

3-54 

pentyl  iaobutanoate 

4.54 

3-He-l-butyl  formate 

3.35 

3-Me-l-butyl  iaobutanoate 

4.37 

2-butyl  acetate 

3.07 

2-Me-l-propyl  acetate 

3.18 

nitropentane 

3.56 

2-Me-2-propyl  acetate 

2.80 

nitrohe xane 

4.08 

3-Me-l-butyl  acetate 

3.70 

propyl  propanoate 

3.37 

propionitrile 

2.24 

2-propyl  propanoate 

3.03 

butanonitrile 

3.04 

2-butyl  propanoate 

3.53 

pentanonitrile 

3.56 

hexanonitrile 

4.08 

TABLE  4 


Secondary  value*  of  log L^  froa  Api exon  L  at  40JK  (ref.  1) 

Correlation  equation:  1/1000  •  0.246  log  L16  -0.022 
r  -  0.9919  *<l  -  0.019  n  -  20 


Me  cycloheptane 

3.78 

Me  cyclooctane 

4.23 

cyclononane 

4.53 

p-dichiorobentene 

4.40 

cyclodecane 

4.96 

o-chlorotoluene 

4.14 

cyclaindecane 

5.34 

u-chlorotoluene 

4.13 

cyclododecane 

5.72 

p-chlorotoluene 

4.14 

trana-decalin 

4.66 

bentyl  brouide 

4.66 

cia-decalin 

4.85 

o-brouo toluene 

4.52 

cyclopentene 

2.45 

a-broaotoluene 

4.54 

cyclohexene 

2.99 

p-brouotoluene 

4.54 

1-Me- 1-cyc lopentene 

2.83 

iodobenzene 

4.58 

cycloheptene 

3.50 

1-Me- 1-cyclohexene 

3.37 

ethoxybenzene 

4.14 

cyclooctene 

3.93 

tetrahydropyran 

2.99 

l-Me- 1-cyc loheptene 

3.78 

1-Me- 1-cyc looctene 

4.25 

pheny 1 ace t a ldehyde 

4.27 

chlorocyclopentane 

3.36 

u-tolualdehyde 

4.48 

chlorocyclohexane 

3.84 

p-tolua ldehyde 

4.52 

ch lorocyc 1 oheptane 

4.43 

aalxcylaldehyde 

4.75 

chlorocyclooctane 

4.96 

brouocyc lopentane 

3.77 

cycloheptanone 

4.19 

brouocyc lohexane 

4.25 

2-Me- cyclohexanone 

3.90 

brouocyc 1 oheptane 

4.79 

3-Me-cyclohexanone 

3.92 

brouocyc looctane 

5.20 

4-Me-cyclohexanone 

3.95 

nitrocyc lohexane 

4.49 

cyclooctanone 

4.62 

p-cuuene 

4.36 

l-Ph-2-propanone 

4.55 

2-Br-l-phenyl  ethane 

5.05 

l-Ph-2-butanone 

4.93 

naptha lene 

5-22 

l-Ph-3-butanone 

5.05 

anthracene 

5.78 

propiophenone 

4.82 

f  luorobencene 

2.86 

butyrophenone 

5.13 

TABLE  4  continued 


continued 


a-dichlorobenzene 

4.39 

o-nitrotoluene 

4.78 

■-nit rotoluene 

4.97 

p-nitrotoluene 

5.02 

pheny lacetonit ri  le 

4.55 

l-Me-cyc lopentanol 

3.22 

1-He-cyclohexanol 

3.67 

1-Me-cycloheptanol 

4.19 

1-Me-cyc looctanol 

4.65 

l-Ph-ethanol 

4.33 

2-Ph-ethanol 

4.52 

3-Ph-l -propanol 

5.00 

2- Ph- 2- propanol 

4.46 

TABLE  J 


Secondary  value*  of  logL16  fro*  Squalane  (corrected  to  29811 
(ref.  2) 

Correlation  equation:  1/1000  “  0.203  logL^  ♦  0.059 
r  -  0.9993  ad  -  0.004  n  -  26 


trana-2-pentene 

2.18 

5-Me-l-hexene 

2.91 

3,3-diMe-l-butene 

2.20 

2 -Me- trans- 3-hexene 

2.90 

cia-2-pentene 

2.19 

4-Me-cia-2-hexene 

2.93 

2-He-2- butene 

2.24 

4-Me-tran«-2-hexene 

2.94 

4-Ke- l-pentene 

2.41 

4-Me-l-hexene 

2.94 

3-Me- l-pentene 

2.42 

1,1-diHe  cyclopentane 

3.01 

4-Me-cia-2-pentene 

2.44 

3,4-diMe-cia-2-pentene 

3.01 

2, 3-diMe- 1-butene 

2.45 

l-cia-3-diMe  cyclopentane 

3*05 

4-He-tran«-2-pentene 

2.48 

2-Me-l -hexene 

3-05 

2-Me-l-pentene 

2.56 

l-trana-3-diMe  cyclopentane 

3.07 

cia-3-hexene 

2.63 

1-heptene 

3-07 

2-Et-l-butene 

2.63 

2-Et-i-pentene 

3.07 

trana-3-hexene 

2.63 

l-trana-2-diMe  cyclopentane 

3.09 

trana-2-hexene 

2.65 

trana-3-heptene 

3.10 

4 , 4-d iMe- 1- pen t ene 

2.68 

cia-3 — heptene 

3.U 

2-Ne-2-pentene 

2.65 

2-Me-2-hexene 

3-12 

3-Me-ci«-2-p«ntene 

2.67 

3-Me-cia-2-hexene 

3.12 

ci»-2-hexene 

2.68 

3-Et-2-pentene 

3.14 

3-He-tran«-2-pentene 

2.73 

trana-2-heptene 

3-15 

3 , 3-diMe- l-pentene 

2.78 

2 , 3-diMe-2-pentene 

3.17 

2,2t3-triMe-l-butene 

2.79 

cia-2-heptene 

3.17 

2,3-diMe-2-butene 

2.78 

2,2-diMe-cia-3-hexene 

3.23 

4.4-diMe-cia-2-pentene 

2.83 

l-cia-2-diMe-cydopentane 

3.24 

3, 4-diMe- l-pentene 

2.84 

2 , 2 ,4-t  riMe-2-pentene 

3.23 

2, 4-d iMe- 1 -pent ene 

2.84 

2 , 2 , 3 1 3- tet raMe-butane 

3.25 

2 ,4-diMe-2-pentene 

2.87 

1 , 1 , 3-t riMe-cyc lopentane 

3.25 

3-Me-l -hexene 

2.88 

2,2-diMe-hexane 

3.25 

continued 


TABU  5  continued 


3-Et-l-pentene 

2.89 

Et-cyclopentane 

3.30 

2,3-diMe-l-pentene 

2.90 

2,5-diMe-hexane 

3.29 

2,2 , 3-t riMe- pentane 

3.32 

iaopropyl eye lopentane 

3.68 

2 ,4-d iMe-hexane 

3.31 

cis-2-octene 

3.65 

l- t rane-2-cia -4- tr iMe-cyc lopentane 

3.34 

3 1 3-diMe-hexane 

3.35 

2,3, 5-triMe-hexane 

3.70 

l-trana-2-cia-3-t riMe-cyc lopentane 

3.37 

2 , 2 , 3 ,4- tet  raMe- pentane 

3.72 

2, 3,4- t riMe- pentane 

3.40 

l-Me-ci»-2- Et-cyclopentane 

3.73 

2,3,3-triMe-pentane 

3.42 

2 ,2-diMe-3-Et-pentane 

3.73 

1,1, 2-t riMe-cyc lopentane 

3.43 

2,2-diMe-heptane 

3.72 

2 -Me - 3- Et- pentane 

3.44 

2 , 2 , 3- 1  r iMe-hexane 

3.74 

2, 3-diMe-hexane 

3.45 

l-cia-2-diMe-cyc lohexane 

3.76 

l-cis-2-trana-4- triMe  cyclopentane 

3.49 

2 ,4-diMe-heptane 

3.75 

3-Me-3-Et-pentane 

3.50 

Et-cyclohexane 

3.79 

2-Me-heptane 

3.48 

Pr-cyc lopentane 

3.78 

2 ,2,4,4-tetraMe-pentane 

3.50 

4,4-diMe-heptane 

3.77 

3-Et-hexane 

3.51 

2-Me-4- Et -hexane 

3.77 

3-Me-hep Cane 

3.51 

2 , 6-diMe-heptane 

3.78 

1 , l -d iMe-cyc lohexane 

3.55 

1,1, 3-t riMe-cyc lohexane 

3.82 

l-trana-4-diMe-cyclohexane 

3.55 

1 , l, 1-t riMe-cyc lohexane 

3.82 

2,2, 5-triHe-hexane 

3.53 

2 ,4-diNe-3- Et-pentane 

3.81 

1-ci a- 3-d iMe-cyc lohexane 

3.55 

2 , 3, 3-t r iMe-hexane 

3.82 

1-octene 

3.55 

3,5-diNe-heptane 

3.81 

l-Et-crana-2-He-cyc lopentane 

3.58 

3 , 3-diMe-heptane 

3.82 

l-Me-l-Et-cyc  lopentane 

3.59 

2 , 5-diMe-heptane 

3.81 

2,2,4-triMe-hexane 

3.58 

2 -Me- 3- Et -hexane 

3.85 

trana-4-octene 

3.57 

2 , 3 ,4- 1  r iMe-hexane 

3.86 

cia-3-octene 

3.59 

2 , 2 , 3 , 3- tet  raMe- pentane 

3.88 

cia-4-octene 

3.58 

3,3,4-triNe-hexane 

3.89 

l-cia-2-cia-3-t riMe-cyc lopentane 

3.63 

3-Me-3-Et -hexane 

3.89 

l-traw« -2-diMe-cyc lohexane 

3.63 

2,3,3,4-tetraMe-pentane 

3.91 

trana-3-octene 

3.60 

3-Me-4-Et-  hexane 

3.90 

l-cia-4-diMe-cyc lohexane 

3.64 

2,3-diMc-hcptane 

3.91 

continued 


TUU  5  continued 


l- 1  rant- 3-d iMe-cyc 1  ohexane 

3.6S 

trana-2-octene 

3.64 

4- Et- heptane 

3.93 

2,3-diMe-3-Et-pentane 

3.97 

4-Me-octane 

3.95 

2,2,4-triMe-heptane 

3.99 

2-He-octane 

3.97 

3-Et-heptane 

3.98 

3- Ke -octane 

3.99 

1-nonene 

4.05 

cia-4-nonene 

4.06 

trana-4-nonene 

4.06 

cia-3-nonene 

4.07 

trana-3-nonene 

4.08 

3,3,5-triHe-heptane 

4.15 

cia-2-nonene 

4.13 

trans-2-nonene 

4.12 

3 ,4-di Ke- heptane 


3.92 


tocondnry  win*  fro*  reanlta  on  Sqoalonc  (ref.  3) 


n-buty 1  nitrate 
n-pentyl  nitrate 


3.19 

3.63 


TAILS  6 


Seconder y  nl«ti  of  lojLl‘  tron  C,78176,  corrected  to  MH 
(rot.  4) 


Correlation  equation:  t/1000  ■  0.205  logL16  ♦  0.072 
r  -  0.9953  ad  -  0.017  n  -  68 


2 , 2-diMe- hexene 

3.14 

n-DecCl 

5.66 

2,3-diMe-hexane 

3.36 

n-PrBr 

2.64 

2 i 4-d i Me- hexane 

3.21 

n-PeBr 

3.64 

3,4-diMe-hexane 

3.42 

n-HexBr 

4.13 

2,3,4-triMe-pentane 

3.34 

n-HepBr 

4.60 

2 i 2-diNe-heptane 

3.61 

n-OctBr 

5.09 

2,2,4,6,6-pentaMe-heptane 

4.42 

1-nonene 

3.96 

n-NonBr 

5.56 

l-decene 

4.44 

n-DecBr 

6.04 

1-undecene 

4.93 

n-Prl 

3.16 

1-dodecene 

5.41 

n-BuI 

3.64 

1-tridecene 

5.90 

n-PeX 

4.13 

l-pentyne 

2.01 

n-Hexl 

4.62 

1-hexyne 

2.51 

n-HepI 

5.09 

1-heptyne 

3.00 

n-Oct  I 

5.60 

l-octyna 

3.48 

l-nonyne 

3.96 

1-decyne 

4.44 

Pe20 

4.80 

cyclodecane 

5.19 

eye loundecane 

6.05 

heptyl  acetate 

4.73 

cie-hydrindane 

4.51 

octyl  acetate 

5.20 

trana-hydrindane 

4.35 

nonyl  acetate 

5.68 

cie-decalin 

5.06 

trana-decalin 

4.87 

2-undecanone 

5.64 

tetralin 

5.25 

naptha lane 

5.34 

n-BuNOj 

3.33 

asulene 

5.86 

n-PeNOj 

3.82 

continued 


THU  6  cwttli 


H»F 

2.62 

rt-HexCl 

3.71  n-HesMOj 

4.31 

n-HepCl 

4.21 

n-OctCl 

4.70  n-PrCH 

2.51 

n- MonCl 

3.17  n-BuCN 

3.01 

n-PeCN 

3.30 

n-HexCN 

3.98 

n-HepCH 

4.48 

n-OctCN 

4.97 

n-NonCM 

3.46 

n-  DecCN 

3.94 

2,4-diMe-pyridine 

4.03 

2, S-diMa-pyridine 

4.03 

2 ,6-diHe-pyridine 

3.86 

3,4-diMa-pyridine 

4.36 

3,5-diMa-p/ridine 

4.25 

2-Et-pyridine 

3.90 

3-Et-pyridine 

4.13 

4-Et-pyridine 

4.14 

2-Pr*pyridinc 

4.31 

4-Pr-pyridine 

4.57 

4-^-Bu-pyridine 

4.75 

2-He-2>buCanol 

2.36 

2-He-2-haxanol 

3.46 

2-N«-2-heptano 1 

3.94 

2-Ha-2-octanol 

4.43 

TAB  LB  7 


Secondary  ealeee  of  l»*Ll*  Iron  Apieeon  M  corrected  to  }))( 
(ref.  S  end  4) 


Correlation  equations  l/l 000  -  0.196  log L16  ♦  0.081 
r  -  0.9995  ad  -  0.006  n  -  19 


ieoaoylSH 

3.36 

EtSDecyl 

6.98 

tert-anylSH 

3.16 

PrSBu 

4.48 

HexSH 

4.22 

PrSPe 

4.96 

HepSH 

4.72 

PrSHex 

5.45 

NonSH 

5.89 

PrSHcp 

5.94 

AllylSH 

2.51 

PrSOct 

6.43 

n-PrjS 

4.12 

PrSHonyl 

6.92 

i-Pr2S 

3.60 

BuSPe 

5.43 

BujS 

4.95 

BuSHex 

5.92 

C-BujS 

4.16 

BuSHep 

6.41 

ta2S 

5.91 

BuSOct 

6.90 

i-ao2S 

5.54 

PeSHex 

6.40 

Hex2S 

6.88 

PeSHep 

6.90 

BuSNe 

3.75 

PeSOct 

7.38 

NeSPe 

4.14 

EtSHe 

2.73 

HexSHe 

4.63 

NeSPr 

3.24 

MepSNe 

5.13 

R2S2 

4.21 

NeSOct 

S.62 

n-Pr2S2 

5.12 

HeSNonyl 

6.12 

i-Pr2S2 

4.67 

NeSDecyl 

6.61 

n-Bu2S2 

6.03 

HeSUndecyl 

7.11 

i-BujSj 

5.57 

NeSDodecyl 

7.60 

t>Bu2S2 

5.17 

EtSPr 

3.54 

t-aa2S2 

6.26 

BuSSt 

4.03 

tetrahydrothiophene 

3.66 

EtSPe 

4.52 

EcSHex 

5.01 

EtSHcp 

5.50 

BtSOct 

6.00 

BtSHonyl 

6.49 

TAILS  8 


Secondary  nlwa  of  IogL1*  (ran  Squalaae  at  )U(  (ref.  7) 


Correlation  equation:  Log  Relative  Retention  Votuae  ■  0.74  Log L1^  -  2.304 
r  -  0.9984  ad  -  0.037  n  -  38 


2,5-diMe-5-hexadiene 

3.38 

cyclohexadiene 

2.92 

diallyl 

2.44 

a-pinene 

4.20 

0-pinene 

4.40 

tricyclene 

4.15 

ceaphene 

4.24 

ayreene 

4.40 

A^-carenc 

4.55 

dioxane 

2.84 

■ethyl  propargyl  ether 

2.04 

diaethylethinylcarbinol  aethyl- 

ether 

2.46 

diaethylethinylcarbinol 

2.19 

diacetyl 

2.20 

allylacetone 

3.17 

propyl  foraate 

2.42 

iaopropyl  foraate 

2.21 

ieobutyl  acetate 

3.14 

tart-butyl  acetate 

2.81 

propyl  propanoate 

3.32 

mu  * 


Secondary  valves  of  Lo*Ll*  fro* 
(ref.  t) 


Correlation  equation:  logV°  -  0.729  logL16  -  0.16 
r  -  0.9984  ad  -  0.03  n  -  32 


f urfurol 

3.29 

crotonaldehyde 

2.57 

2 -Me • propanol 

2.15 

vinyl  acetate 

2.22 

3-Me- 1  -butanol 

3.01 

I 


tabu  m 


Secondary  values  of  LogL1*  from  Cf7*l76  at  393K  (ref.  9) 


Correlation  equation  t  1/1000  -  0.201  lojL16  *  0.082 
r  -  0.9948  ad  -  0.018  n  •  35 


1-octyne 

3.51 

cis-hydrindane 

4.71 

cis-decalin 

5.29 

1-cblorohexane 

3.79 

1-bronopentane 

3.73 

1-iodobutane 

3.77 

2-undecanone 

5.73 

1-cyanopropane 

2.27 

1-cyanobutane 

3.05 

2 -He- 2 - hept ano 1 

3.99 

Secondary  values  of  IogL1*  £  roe  results  on  Squalane  at  3338  (ref  10) 

allyl  iodide  (l-iodo-2-piopene)  3.01 
allyl  cyanide  ( l-cyano-2-propene)  3.34 
cyclohexene  2.97 


UIU  II  Memory  mImi  of  LeglAb  froo  n-l«yt«l*ctM  U  318.156 

(rof  10) 


Correlation  aquation: 

logVc  - 

0.695535  logL16  -  0.007666 

\ 

t 

r  -  0.9974  n  -  29 

i 

| 

j 

j 

t  rana-2-hexene 

2.664 

1-chloropropane 

2.202b  \ 

cia-2-hexene 

2.666 

1-brooopropane 

2.605 

trana-2-baptane 

3.151 

l-iodopropane 

3.099  \ 

cia-2-heptene 

3.168 

l-chloro-2-nethyl propane 

2.566  j 

trana-3-baptane 

3.095 

2-bronopropane 

2.391  | 

cia-3-heptene 

3.104 

2-brooo butane 

2.933 

4-net by 1- 1 -pent ene 

2.396 

l-brooo-2-oethyl propane 

2.961  5 

2-oethy 1-2-pentene 

2.552 

2-brooo-2 -oe thy 1 propane 

2.616b  | 

3 , 3-d inet hy 1 -1-butene 

2.185 

i 

2-oethy 1-1-hexene 

3.045 

£ 

i 

5-oe thy 1-1 -hexene 

2.906 

/ 

4,4-dinethyl-l-pentene 

2.681 

**  bnitd  value* 

s 

i 

i 


TABU  12 


Secondary  values  of  lajl*®  froa  Squalane  at  29S.ISK 
(raf  12)* 


Correlation  equation: 

logL16  - 

0.005046451  -  0.36018 

1.3  -  cyclopentadiene 

2.25b 

S 

t 

2 -Methyl 

2.77c 

2-n-nonyl 

6.72  ? 

1-oethyl 

2.79 

1-n-nonyl 

6.73 

5-aethyl 

2.88 

2-n-decyl 

7.22 

2-ethyl 

3.28 

1-n-decyl 

7.24 

l -ethyl 

3.30 

exo-dicyclopentadiene 

4.58 

5-ethyl 

3.40 

endo-dicyc lopentadiene 

4.59 

2-isopropyl 

3.58 

l-««thyl-l-cyclopentene 

2.88  \ 

1- isopropyl 

3.59 

l-ethyl-l-cyclopentene 

3.39 

2 -n- propyl 

3.73 

l-n- propyl- 1-cyclopentene 

3.84 

1-n-propyl 

3.75 

1-n-butyl-l-cyc lopentene 

4.34 

S-n-propyl 

3.84 

1-n-pentyl- 1-cyclopentene 

4.83 

2-i*obutyl 

3.98 

1-n-hexyl- 1-cyclopentene 

5.32 

1-isobutyl 

3.99 

l-n-heptyl- 1-cyclopentene 

5.82  j 

2-n- butyl 

4.23 

1-n-octyl-l-cyc lopentene 

6.32 

l-n- butyl 

4.25 

3-aethyl-l-cyc lopentene 

2.67 

5 -n- butyl 

4.34 

3-ethyl- 1-cyclopentene 

3.23 

2-n-pentyl 

4.71 

3-n-propyl- 1-cyclopentene 

3.72 

1-n-pentyl 

4.73 

3-n-butyl- 1-cyclopentene 

4.22 

5-n-pentyl 

4.81 

3-n-pentyl- 1-cyclopentene 

4.72 

2-n-hexyl 

5.21 

3-n-hexyl- 1-cyclopentene 

5.28 

l-n- hexyl 

5.23 

3-n-heptyl- 1-cyclopentene 

5.72 

5-n-hexyl 

5.32 

3-n-oc  ty 1 - 1 -eye lopentene 

6.23 

2-n-heptyl 

5.71 

l-n-heptyl 

5.73 

S-n-heptyl 

5.82 

2-n-ocytl 

6.21 

l-n-octyl 

6.23 

1 

j 

5-n-octyl 

6.32 

i 

a 

b 


c 


Corrected  f  rou  337. 15K  by  tha  given  value*  of  d I/dT 
Co^Mre  our  original  value  of  2.222  (data  base) 
Value*  for  alkyl-t'3-cyclopetadiene* 
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SECTION  2 


In  our  previoui  report  we  examined  the  extensive  GLC  data  of  Laffort,1  and 
■bowed  chat  equation  (1)  reproduced  results  quite  well,  using  about  90  out  of 
the  240  total  solutes,  for  which  all  the  solute  parameters  were  available.  We 
now  have  a  much  larger  paraoeter  data  base  and  set  out  equations  for  189  out 
of  the  240  solutes.  The  present  regressions  include  solutes  containing  nost 
of  the  simple  functional  groups,  and  it  is  now  unlikely  that  any  further 
regressions  will  be  substantially  different.  Equations  are  given  in  terms  of 
logL^,  where  L*  is  the  Ostwald  solubility  coefficient  relative  to  n-decene. 

logL1  *  c  ♦  d.6  ♦  s.«2  +  *-*2  *  b.02  *  i»logI.^  (I) 

Results  are  given  in  Table  1.  The  correlation  coefficients  are  not  as  high  as 
usual,  but  it  should  be  remembered  that  the  regressions  include  data  for 
solutes  such  as  carboxylic  acids,  thiols,  sulphides,  etc  that  are  not 
generally  included.  However,  the  sign  and  magnitude  of  the  coefficients  all 
make  generally  good  chemical  sense,  wieh  the  exception  of  the  b.$2  term.  Hone 
of  the  phases,  with  the  exception  of  xonyl  E7,  are  hydrogen-bond  acids,  end 
hence  the  h-coefficient  should  be  sero.  For  TCEF,  DKGS,  and  possibly  for 
polypheny  lecher,  the  b-coeff  icient  is  nonsero,  as  can  be  seen  from  the  Z 
confidence  levels  shown  in  Table  1. 

In  order  Co  resolve  this,  and  also  to  attempt  to  separate  the  dipolerity  end 
polarisebilicy  contributions  in  Che  x^  term,  we  have  now  embarked  on  a 
detailed  analysis  via  equation  (2) 

logL1  -  c  ♦  p.?2  ♦  q.i»2+  a. a  ^  b.8  2*  l.logL  16  (2) 

* 

In  this  equation,  the  solute  dipole  moment,  u,  replaces  *2,  and  a  new 
parameter  replaces  &2>  Our  method  is  to  construct  equations  for  a  series 
of  solutes  for  which  we  expect  F2  to  be  aero,  namely  a  series  of  simple 
aliphatic  solutes  with  single  dominant  dipoles.  Then  using  the  resulting 
coefficients  of  c,  q,  a,  b  and  1,  it  is  possible  to  back-calculate  the  p.2j 
term  for  any  ocher  solute  (eg  aromatics,  halogenated  solutes)  and  then  to 
exumlma  the  dependence  of  p  on  solute  typo. 

The  equations  we  have  constructed  are  set  out  in  Table  2,  in  terms  of  our  now 
equation  (1).  Results  are  quit*  encouraging.  Thus  for  the  four  phases  given. 


all  of  which  have  no  hydrogen*bond  acidity  at  all,  the  correlation  constants 
are  excellent  without  the  necessity  of  inclusion  of  the  b.p^  ter*  (coups re 
Table  1  with  Table  2).  We  can  now  use  these  regression  in  Table  2  to  back- 
calculate  the  p.Pj  tens  in  equation  (2)  for  other  solutes,  taking  P2  relative 
to  bensene,  P2  “  1.0.  We  find  quite  reasonable  values,  viz  for  exauple: 


benzene 

1.0 

toluene 

0.83 

o-xylene 

0.99 

mesitylene 

1.02 

anisole 

0.89 

m-ni trotoluene 

0.48 

benzoni tri le 

0.33 

thiophene 

0.86 

We  need  further  iterative  calculations,  but  there  is  good  hope  that  by  using 
equation  (2),  not  only  can  we  provide  equations  that  have  the  chemically 
sensible  value  of  b  •  0,  but  that  will  also  have  such  better  fits  to  the 
data.  In  Table  2,  the  regressions  must  be  quite  close  to  the  "level  of 
exhaustive  fit",  with  ad  ranging  from  0.05  to  0.09  log  units. 

Now  that  we  have  a  reasonably  full  data  base,  we  will  apply  equation  (2)  not 
only  to  the  Laffort  phases,  but  to  other  solvent  phas<  s,  and  then  attempt  to 
deduce  a  comprehensive  set  of  p.P2  values. 
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